A neutered male Golden Retriever was referred with a 2-week history of dry mouth. Multiple and bilateral enlargement of the lacrimal and salivary glands showing heterogeneous internal enhancement was identified on contrast-enhanced computed tomography (CT). Ultrasonographic examination detected multifocal hypoechoic areas within the swollen submandibular salivary glands, which were histopathologically diagnosed as lymphoplasmacytic sialoadenitis. As both imaging and histopathological findings were in accordance with those in human Sjögren's syndrome, a provisional diagnosis of Sjögren's-like syndrome was made. Immunosuppressive drugs promptly improved clinical signs concurrently with the abnormal sonographic findings, indicating the feasibility of ultrasonography in monitoring therapeutic outcomes. Herein, we discuss a proposed criteria set for diagnosis of Sjögren's-like syndrome in veterinary medicine.
doi: 10.1292/jvms.18-0387 lymph nodes suggested the presence of an inflammatory disease and ruled out lymphoma. In CT images obtained under general anesthesia, multiple and bilateral enlargement of the salivary glands, including the submandibular, parotid, and zygomatic glands, the lacrimal glands, and the nictitating membrane glands was observed. Swelling of the submandibular and retropharyngeal lymph nodes was also noted. After intravenous administration of the contrast medium, iodixanol, the parenchyma of these moisturesecreting glands was enhanced heterogeneously (Fig. 2) . During general anesthesia, tissue sampling from the submandibular salivary glands was performed through Tru-cut biopsy for histopathological examination, which diagnosed lymphoplasmacytic sialoadenitis (Fig. 3) . Schirmer tear test (STT), which assesses tear secretion, was chosen as a representative test to evaluate the exocrine function owing to the bilateral abnormal CT findings in the lacrimal glands. However, clear dysfunction of the glands could not be demonstrated using STT since the values obtained were around the lower limit of the normal range. Results of serum anti-nuclear antibody and rheumatoid factor tests (IDEXX Laboratories, Tokyo, Japan) on Day 1 were both negative. Because the specific findings with a solid consensus for human SS, multiple and bilateral involvement of the exocrine glands in the head and neck along with lymphocytic infiltration into the affected glands [7, 11, 13, 15] , were also detected in this dog, a provisional diagnosis of Sjögren's-like syndrome was made. For treatment, prednisolone (PSL) was administered starting on Day 1 at a dose of 1 mg/kg, every (q) 12 hr. On Day 8, a reduction in the size of the submandibular salivary glands and lymph nodes was noted on cervical US (Fig. 1B) . Concurrently, serum CRP levels returned to the normal range (0.05 mg/dl). Since gastrointestinal symptoms including diarrhea and hematochezia, presumably as adverse effects of PSL, were observed, administration of the immunosuppressive agent azathioprine (AZP) at an induction dose of 2 mg/kg, q 24 hr, was started on Day 12, and PSL was discontinued on Day 43 after a suitable tapering period. With the AZP induction period for 14 days, the dosage was tapered to a maintenance level of 0.5 mg/kg, q 24 hr by Day 51. During the treatment, the multifocal hypoechoic areas within the submandibular glands, originally observed on Day 1, gradually decreased in size and completely disappeared on Day 29 (Fig. 1C) . Until Day 134, AZP, at the maintenance dose, successfully maintained the disease-free interval with no clinical recurrence based on salivary gland US, serum CRP levels, and clinical symptoms. Follow-up CT during the disease-free period confirmed that the abnormal findings observed on Day 1 completely disappeared. Mild anemia and thrombocytosis, which were found on Day 1, gradually improved as the immunosuppressive treatment progressed.
In humans, there are several sets of criteria for the diagnosis of SS proposed by the Japanese Ministry of Health (JPN), the American-European Consensus Group (AECG), the American College of Rheumatology (ACR), and the European League Against Rheumatism (EULAR) [7, 13, 15] . These sets of criteria are dependent on 1) clinical evaluation for secretory functions of the lacrimal or salivary glands as evidence of exocrine glands disorder and 2) histopathological evaluation of the glands and serological evaluation for autoantibodies including human SS-specific autoantibodies as evidence of autoimmune disease. However, it is impossible to apply any of these criteria sets to veterinary cases since the criteria require clinical evaluations that are not currently available in animals.
Recently, in human medicine, diagnostic imaging for assessment of exocrine gland involvement has received increasing attention as an objective examination for SS diagnosis [2, 8, 10, 11] and has been recommended for inclusion in criteria sets [2, 8] . In fact, the human CT demonstrates multiple and bilateral swelling with the heterogeneous parenchyma of the exocrine glands, which is a key finding for the diagnosis of human SS [10, 11] . Notably, our CT findings obtained from this canine case were compatible with the key findings in human SS patients. Therefore, clinical evaluation of the exocrine glands by CT should be included in the diagnostic criteria set in veterinary medicine. During the long-term follow-up examination of this dog, salivary gland US could track the characteristic abnormality, i.e. multiple hypoechoic areas within the parenchyma, which has been reported as a specific finding in human SS [2, 9] . Interestingly, this US finding completely disappeared concurrently with clinical improvement after the treatment with immunosuppressive drugs and reappeared at an early stage of recurrence with no clinical symptoms relating to impaired secretory function. This suggests the feasibility of salivary gland US not only in detecting subclinical cases but also in evaluating therapeutic outcomes and predicting prognosis.
The histopathological finding of focal lymphocytic infiltration into the salivary glands, which is significant for diagnosis of SS in humans [7, 13, 15] , was also noted in this case. Since SS-specific autoantibodies are not available in veterinary cases, the histopathological evaluation of exocrine glands providing supporting evidence of an autoimmune disease should be required for diagnosis of Sjögren's-like syndrome.
In conclusion, based on this rare but informative case, we here propose the following two evaluations together as a veterinary criteria set for diagnosis of Sjögren's-like syndrome: 1) diagnostic imaging evaluation as evidence of multiple exocrine gland involvement and 2) histopathological evaluation as evidence of autoimmune disease. Thus, salivary gland US should be performed in veterinary cases with symptoms of either ocular or oral dryness. Thereafter, in cases wherein the characteristic finding is noted on US, further evaluation of the multiple exocrine glands should be conducted using CT and subsequent histopathological confirmation.
